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REMARKS 



trans lucer 



The Applicants request reconsideration of 

Claims 1, 4, and 6-10 are now pending. 

Claims 1/4 and 6-9 were rejected under 3! 
as being anticipated by Rosenschein et al . , US 
(Rosenschein) in view of Ueberle, US 4,819,621 
Applicants traverse as follows. 

The present invention is directed to a th 
ultrasound system in which an ultrasonic 
controlled to irradiate therapeutic ultrasound 
region by heat coagulation. The therapeutic 
provided in significant part from a time of de 
audible sound generated in the region to be 
expiration of a time period set via an input 
Importantly, the time of irradiation from the 
detection of the audible sound until the 
input time is a time of continuous insonation. 

The primary reference to Rosenschein disc 
therapeutic transducer and method which genera t 
sufficient to maintain cavitation at a desired 
cavitation itself is the therapeutic applicati 
adds a microphone to detect whether cavitatior 
occurring. The microphone output can be fed 
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pOW< ir 



ther ipy 



processor, which can display a warning signal 
the ultrasound device if the device is fully 
cavitation ia being detected by the microphone 
microphone output indicates cavitation, the 
employed to permit the operator to reduce powe 
transducer to obtain the minimal amount of 
sustain the cavitation. 

In contrast, the present invention genera 
ultrasound to perform a different sort of 
taught by Rosenschein. Specifically, the pres 
treats a region by heat coagulation. As noted 
Rosenschein irradiates therapeutic ultrasound 
cavitation. Thus, at the outset, the person 
learns nothing about the efficacies or paramet 
treating a region by heat coagulation/ from 
Rosenschein. 

Furthermore, as noted above, the present 
requires control of the therapeutic ultrasound 
insonation is continuous from the time of 
sound in the region to be treated until the 
continuous insonation time set via an input 
Rosenschein, however, positively teaches away 
insonation, despite the statement to the 
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present Office Action. In this regard, the 
noted Column 3, lines 62-66, which state, "A 
operated in a continuous mode or in a pulsed 
continuous mode, the signal to the transducer 
causing the transducer to generate sufficient 
maintain cavitation at the desired location." 

This passage was noted in the Office 
the Office Action failed to note that the 
patent distinguishes the continuous mode as be 
the pulsed mode. For example, Column 4, lines 
that transducer 110 receives signal 121 from 
electric wires 112. Signal 121 is formed with 
energy pulses 122 of duration i of sufficient 
maintain cavitation, followed by tt off" portion 
insufficient amplitude to maintain cavitation 
the paragraph, the duration of time between 
successes pulses is referred to as pulse 
such that pulse duration t is advantageously 
smaller than pulse repetition T. Thus, cont 
is discarded as an advantageous mode. 

Furthermore, Examples 21-27 disclosed in 
describe various comparisons among pulsed modejs 
modes, referring to Figs. 24-27. Note curve 
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cavita^ :ion 



ths 



which shows comparatively insignificant 
therapeutic effect. Note further Example 22, 
53-54, which states that "relatively no cavita 
from operation in the continuous mode at up to 
resulted. 

In addition, Example 23 (Fig. 25) develop 
showing operation in the continuous mode f wher 
ultrasound threshold occurred at about 2 0 watt 
no essentially no cavitation generated from 
mode operation at the power level (Column 12, 
Similarly, Examples 24-26 showed ineffective 
continuous mode (Column 13 , lines 5-9: 
in the range 15 to 20 watts for the pulse mode 
but not in the continuous mode operation, 
advantages of pulsed operation in accordance 
invention; " Column 13, lines 15-20: "Conti 
operation is shown as curve 665. The cavitat 
occurred in the range 15 to 20 watts for the 
operation, but not the continuous mode of 
demonstrating advantages of pulsed operation i 
with the invention;" Column 13, lines 25-31 
operation is shown by curve 674. A cavitatior 
occurred in the range of about 15 to 20 watts 
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operation, but with less- overall cavitation 
some of the longer pulsed durations. It is 
liquid medium requires a recovery period for 
cavitation eff iciency") . 

The secondary reference to Ueberle does 
teachings missing from Rosenschein. Specif i 
applied as teaching a waveform analyzing unit 
cross -correlation function between a waveform 
audible sound and a typical waveform of an 
previously obtained in a region to be treated 
of the occurrence of cavitation. However, 
have limited applicability to the treatment 
Rosenschein. Note that Ueberle is directed tc 
apparatus for detecting possible tissue inj 
cavitation during the medical application of 
energy, and specifically to prevent cavitation 
prevent cavitation from damaging tissues that 
treatment- The person of ordinary s3cill is 
to modify Rosenschein so as to provide Ueberle 
signal analysis with respect to the output of 
microphone. Ueberle does not teach that 
applied to treat tissue by heat coagulation, 
time of continuous insonation following the 
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audible signal, the time of continuous insonat 
accordance with a time input via an input unit 

Thus, the Applicants respectfully submit 
detection of audible sound, while common acros 
invention and the applied references, is employed 
different way to achieve different results in 
methods and apparatus. In particular, the ult 
of the present invention is controlled to 
therapeutic ultrasound on the region to be 
coagulate by heat from the point of time of de 
audible sound until the expiration of a time 
insonation input via an input unit. Thus, 
invention makes it possible to secure the 
coagulation without increasing the intensity 
to be applied, while suppressing the emergence 
due to overheating, Rosenschein teaches to use 
obtain a feedback indicating cavitation, and 
ultrasound device so as to deactivate the 
device is fully powered without cavitation, or 
power to the transducer in the event of cavitat 
apply a minimal amount of power needed in ordejr 
cavitation, and Ueberle uses a microphone to 
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so as to prevent cavitation effects on tissue 
be damaged by the cavitation. 

Therefore, the Applicants submit that the 
ordinary skill would not find the invention ob 
attempting to modify Rosenschein in view of 

New Claim 10 is a dependent claim that 
detector to detect audible sounds in the range 
Hz. See, for example, Fig. 4 and Page 19, lin 
Page 20, line 11 of the present specification 

The importance of this claim is that when 
ultrasound is irradiated on the region to be 
heat, the temperature in the tissue at the 
from about 37°C to 100°C. Then, bubbles raai 
water vapor are radically generated inside the 
bubbles expand in the narrow tissue, generating 
sound in the range claimed. 

AS noted in the attached excerpt from Ul 
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Applications/ Biological Effects, and Hazard E otential 



(Repacholi, ed.), when cavitation occurs in 
tissue, a strong signal at the fundamental (2 
harmonic and weaker signals at the second, 
harmonics, are detected. Particularly when 
occurring in living tissue, a wider bandwidth 
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frequency below the half -harmonic spike is 
9E) . This bandwidth emission is seen in the 
500 kHz to 1.5 MHz. Insignificant emission is 
kHz. 

In the case of Rosenschein, if therapeuti 
a frequency of 20 kHz is applied invasively to 
cavitation (Column 5, lines 28-41) , the 
and the 10 kHz half -harmonic would be strongly 
the insonation. A strong emission below 1 kHz 
expected in the case of Rosenschein. 

Therefore, an audible sound detectable 
tissue is based on an entirely different ph 
of Rosenschein. Accordingly, Claim 10 is 
patentable over Rosenschein, whether taken 
combination with any other reference of record 
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In view of the foregoing remarks and 
Applicants request reconsideration of the reje 
allowance of the claims. 
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